Introduction
Following 10 years of heightened public attention and alarm about a national 'obesity epidemic, ' 1 the first significant policy effort to pass the US Congress was recently signed into law. Calorie menu labeling, implemented in a handful of American cities and counties beginning in New York City (NYC) in 2008, is mandated on a national level by the new health reform law, the 'Patient Protection and Affordable Care Act' of 2010 (hereafter referred to as ACA). Foremost among the claims in support of this policy innovation is that menu labeling will help consumers make better-informed and healthier food choices. 2 Parents concerned about their children's diets are advertised as particular beneficiaries; for example, menu labeling is prominent among the 'recommendations for empowering parents and caregivers' in the May 2010 report of the White House Task Force on Child Obesity, chaired by Michelle Obama. 3 Recent increases in childhood obesity are attributed in significant part to unhealthy nutritional practices, along with limited physical activity. 4 Fast food is a prominent contributor to caloric consumption, and has been directly linked to higher obesity rates among children and adolescents. 5, 6 The spreading popularity among policymakers of menu labeling has made it a primary American policy approach to obesity. The new ACA law mandates that restaurants with X20 locations nationally must post the caloric content of their menu items. Labels must appear 'adjacent to the name' and in the same size/font as the menu item: fast-food establishments are to list calorie counts on their menu boards, whereas sit-down restaurants should do so on the printed menu. In these specifications, the ACA resembles labeling laws passed in NYC and elsewhere.
Child and adolescent fast-food choice and menu labeling: current research As a relatively new policy, few evaluations of menu labeling exist; those that do exist generally either note small effects or inconsistent results. One recent point-of-purchase study on fast-food restaurants in NYC and Newark, NJF a comparison city, which had not considered labeling when New York implemented its law in 2008Ffound minimal impact of menu labeling on consumption choices. 7 A smaller evaluation study of New York, involving no control city, performed by Downs et al. 8 reached similar conclusions.
Both these evaluations reported on the effects of labeling on exclusively adult consumers. Experimental studies on food consumption among adolescents routinely find that caloric information or nutrition is not a major consideration in food selection. Taste, hunger, peer preferences and other factors appear to be more important. 9, 10, 11 Involvement of parents in the food choices of their children is not well understood by researchers, although a clear association exists between young children's food preferencesFhealthy or otherwiseFand parentreported food and beverage purchases, suggesting parent role modeling. 12 A series of focus groups involving 9-to 12-year-old children and their parents, most from lowermiddle socioeconomic groups, yielded two primary findings: the children regarded low-fat food as unappetizing, and the parents reported that the high cost of fruits, vegetables and 100% juice explained their relative unavailability at home. 13 However, one recent experimental study that took place in a pediatric clinic in Seattle, Washington, did find that, in a hypothetical choice scenario, parents of children 3-6 years of age indicated that they would purchase an average of 102 fewer calories when provided with calorie information.
14 Our study was designed in part to examine whether calorie labels help informFand, ideally, enhanceFparent/caregiver and adolescent food choices, as well as shed light on these fast-food choices more generally. Although the sample size available to study this important group was small, it was nevertheless critical that it be analyzed. We examined the natural experiment of labeling being introduced in NYC by using a pre-/post-design to gather data on adults purchasing food for their children, as well as adolescents purchasing for themselves, at a group of fast-food restaurants in NYC and in a comparison city before and after calorie labeling began in NYC. Given that low-income, racially and ethnically diverse populations bear a greater burden of obesity and its related health problems, we focused on this group. As experts in this area have recently noted: 'Interventions that fail to account for the unique needs of disadvantaged communities risk the unintended effect of promoting greater health disparities.' 15, 16 
Methods

Choice of cities, neighborhoods and restaurants
We collected data on adolescent and parent food choices from NYCFthe first site in the country to introduce calorie labelingFand from a comparison city, Newark, NJ. Neither Newark nor New Jersey had passed a calorie labeling law when we conducted our study in summer 2008. Newark has similar urban and demographic characteristics and is close enough to NYC to permit a reasonably consistent comparison; also important for our purposes was the fact that relatively few Newark residents commute daily to New York to work (or purchase fast food). 17 We surveyed restaurants representing four of the largest chains located in NYC and Newark: McDonald's, Burger King, Wendy's and Kentucky Fried Chicken. Two restaurants from each chain in NYC were matched with one from the same chain in Newark. We aligned restaurants/neighborhoods using six sets of population-level characteristics: population size, age, race/ethnicity, poverty level, obesity rates and diabetes rates. We also attempted to match key structural or geographic characteristics in our restaurant pairing (for example, relative location to public transportation; proximity to large apartment complexes, hospitals or other institutions; location in a downtown area Data collection Over a two-week period beginning in early July 2008Fbe-fore actual implementation of calorie labeling in NYCFa research team of 3-4 individuals visited selected restaurants during lunch (generally 12:30-3:00 PM) or dinner hours (4:30-7:00 PM). Restaurants were visited on a Tuesday, Wednesday or Thursday (avoiding days most likely to consist of 'special' or 'treat' meals). We utilized a methodology based on established 'street-intercept' survey practices. 18 All customers were approached as they entered the restaurant during designated survey periods. They were asked to bring their receipt back and answer a set of questions for a compensation of $2. Subjects were not told why the receipts were being collected. Anyone aged 13 years and above was eligible for data collection. (On response rates, see Elbel et al . On 19 July 2008, labeling began in NYC. Post-labeling data were collected from the same restaurants B4 weeks after this date from a separate cross-section of fast-food consumers. The collection was headed by the same research staff, utilizing the same methodology on the same days of the week during the same time period. Collecting data from the Fast-food receipts. The receipt indicating food items purchased by each adolescent for his or her consumption, or by a parent/caregiver for their child, was obtained by study staff in order to objectively determine nutritional data. Food items purchased, along with any modifications or additions (for example, added cheese, regular or diet soda), were confirmed by study staff with verbal review. We utilized the nutritional data provided on the corporate website of each fast-food establishment to calculateFfor each item purchased and for the order as a wholeFnutritional information about calories, saturated fat, sodium and sugar. These aspects were chosen on the basis of their associations with obesity, chronic disease and overall health. We did not notice any significant changes to the restaurant menus or nutritional information between our pre-and post-study periods.
Surveys. On verifying and confirming food purchase details, a short survey was conducted that included questions about the respondent's age, sex, race (African American/Black, Latino and other race/White), and whether the food was consumed in the restaurant or taken away by the customer. We also asked each adolescent or parent/caregiver respondent whether they noticed any calorie information posted in the establishment. If so, we asked whether the information influenced their food choice and whether this calorie information caused them to purchase more or fewer calories. Adolescents were asked additional questions: whether they were with their parents at the restaurant; who decides what they eat at home; and how (if at all) what their parents want them to eat influences their decision making. We also asked adolescents what was most important to them in their fastfood choice (nutrition, taste or both), and the extent to which price mattered to them in their choice of what they had just purchased (on a 4-point scale from mattering 'Not At All' to 'A Lot'). Using the same scale, we examined whether each of the following influenced their decision to go to the fast-food restaurant on that day: habit, ease, location and price. We also asked this group whether they limited the amount of food they ate to control their weight, as adapted from the restrained eating scale (responses on a 5-point scale from 'Not at All' to 'Always').
In addition, we asked adolescents to estimate the total amount of calories they consumed in the food and drink (separately) that they purchased, and compared this amount with the actual amount of calories purchased. We assumed that consumers were 'correct' if their estimate fell within 100 calories of the actual amount. To gather data on the knowledge of calories, we asked adolescents, 'What do you think is the recommended daily calorie intake for an average American to maintain a normal weight?' We asked this same question (about adults) to both adolescents and adults. Finally, to ascertain the role that parents had in adolescent food choice, we asked, if the parent/caregiver was present, the extent to which they influenced the adolescents' food choice. If this individual was not present, we ascertained the extent to which the adolescent reported that parental preferences influenced their food choices more generally (4-point scale, 'Not at All' to 'A Lot') and who decided what they ate at home (adolescent or parent, or whether they decided together). We asked all parents who answered the survey for their children, who actually chose the food that was ordered: the parent or the child, or did they decide jointly. The survey took only a few minutes to complete for adolescents and only slightly longer for adults (given the additional questions on children's eating habits).
Statistical analysis
Descriptive statistics were used to characterize the study participants and to evaluate the distribution of key variables. Differences in the amount of calories purchased before and after labeling in NYC and Newark were examined for adolescents and children. For this and for other mean differences, the t-test and analysis of variance were used. For all differences in categorical variables, the w 2 statistic was used. Because of the very limited sample size, we were not able to perform multivariate analyses. The study review was conducted by the New York University School of Medicine Institutional Review Board. All analyses were carried out with SAS version 9.1. (SAS Institute Inc., Cary, NC, USA).
Results
Across New York and Newark, before and after labeling, a total of 427 children and adolescents were sampled. We excluded 78 respondents (18%) who indicted that they shared food listed on the receipt, as it was difficult to ascertain the relative amount of food eaten. Children and adolescents who came to the restaurant with a caretaker/ parent comprised 69% of the study sample, with 31% visiting the restaurant alone. By design, 76% of our sample was drawn from NYC (see Table 1 ). Conditional on providing data on at least one child, parents/caregivers provided data on 1.4 children. Approximately 47% of the respondents were male. Adolescents aged 13-17 years made up 54% of our sample. In total, 66% of the participants identified themselves as Black, 24% were Latino and the remaining 11% were of mixed race or White. These demographic characteristics remained consistent across our two data collection periods, except that the Newark post-labeling sample included a higher proportion of Black respondents (94%). We also
provide data on the parents/caretakers of the children in our sample. Only 13% were male, and approximately one-third were between the ages of 18 and 29 years. Table 2 describes differences in the total amount of calories purchased, and whether this changed as a result of labeling. Overall, the 349 children and adolescents in our sample purchased an average of 645 calories; those without a caregiver tended to be older and purchased a higher amount of calories. We did not observe any differences before or after labeling in NYC or Newark. The same was true for male and female participants of various age groups. We did occasionally see a nonsignificant decrease (females o13 years old) as well as a nonsignificant increase (males X13 years) in calories consumed, but no consistent patterns emerged. Again, we note our limited sample size.
Next, we examined whether adolescents noticed and/or indicated that they responded to calorie labels (Figure 1) . No adolescent respondent said that they noticed the calorie labels in NYC and Newark before labeling began. After labeling began in NYC, 57% of the same group in NYC (and 18% in Newark) reported noticing calorie information. A total of 9% indicated that the labels influenced their meal choice; 9% also claimed that they purchased fewer calories as a result. In other words, of adolescents who reported noticing the labels, 16% reported that the information influenced their food choice.
We next turned to the factors that adolescents described as influencing their fast-food choice, and examined whether these differences correlated with the amount of calories purchased (Table 3) . Of the factors we examined, 'ease' mattered 'some' or 'a lot' for 57% of respondents. After this, location was the most important factor, with 48% of respondents falling into one of the categories (of course, these characteristics are likely correlated). Adolescents who indicated that these factors mattered purchased somewhat fewer calories.
Turning to the characteristics that adolescents used to determine which food to eat, taste was rated as most important by 72% of respondents, but these consumers did not appear to purchase more calories. As for price, 46% of Child and adolescent fast-food choice B Elbel et al consumers said this was not at all a factor in their choice. Finally, just over a quarter of adolescent consumers reported that they often, or always, limited the amount of food they ate in an attempt to control their weight, with an almost equal number never limiting food for this reason. This was not correlated with any difference in the number of calories purchased. More accurate calorie information is a key benefit claimed for calorie labeling. As Table 4 indicates, a majority of adolescents underestimated the calorie counts for the meals that they purchased. In New York, 63% underestimated the total calories they purchased before labeling, and 59% did so afterward (n.s.). Of those who underestimated, the mean underestimate was 466 calories before labeling and 494 after labeling in NYC (n.s.). In response to the question determining the amount of calories an adult should consume to maintain a normal weight (Table 5) , approximately a quarter of adolescents provided a number between 1500 and 2500. The vast majority of consumers underestimated the recommended calories, 63% before labeling in NYC and 61% after labeling.
Finally, another little understood aspect of child obesity concerns parental influence on food decisions in general, and fast-food decisions in particular. Approximately 30% of parents/caregivers indicated that the child chose what to eat that day, whereas 57% indicated that they chose for the child. For adolescents, in most cases (61%), no caregiver was present; the adolescents almost always chose what they ate by themselves. Only 30% of adolescents said that their parents had no influence on their food choice, with an almost equal number saying that they influenced their decisions 'some' or 'a lot.' Half of the adolescents reported that they decided what to eat at home, 24% indicated that their parent decided and the remaining (17%) reported that the decision was made jointly. There was no apparent trend toward greater parental involvement being associated with lower fast-food calorie consumption in our sample (Table 6 ).
Discussion
Similar to adult respondents in the handful of other evaluation studies conducted to date on the effects of calorie labeling, adolescents and children in this studyFa group of racial and ethnic minorities from low-income areasFdid not respond in any measurable way to the presence of labels within our study time period. We note, though, that our study was not powered to find a very small change in the amount of calories purchased for these groups. Although adolescents did appear to notice labels at similar rates to adults, those who did notice the information reported responding to it at somewhat lower rates than adults. Just over a quarter of adults who noticed the information reported using it (Elbel et al. 17 ); this was true of only 16% of adolescents.
Also of note are data on how adolescents make fast-food choices, both in coming to the restaurant and in deciding Figure 1 Adolescents noticing and indicating responses to calorie labels.
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what to purchase. Most important for the latter were concerns such as ease and location, which even appeared to trump price for many adolescents. After entering the restaurant, taste was overwhelmingly what drove adolescent food choice. Adolescents are on average significantly underestimating the amount of calories in the fast food they purchase; although a few adolescents could properly estimate the amount of calories that adults should consume in a day, the majority provided estimates that are below 1500 calories. They could be misinterpreting the question and answering for themselves. If they truly believe that the daily caloric intake should be less than it actually is, then greater knowledge surrounding the proper amount of calories could give license for greater consumption of calories.
Another intriguing result involves the role of parents in influencing their children's food choices. This topic has generated a complex array of research questions, including the extent to which children's and adolescent's diets are 'co-constructed' with parents, 19 the effects of permissive vs restrictive 'parenting styles' on obesity and overweight, 20, 21 and whether parental intervention on food choices heightens child obesity, perhaps through inciting rebellious behavior. 22 Our finding that parent-child joint food decision making did not dramatically change purchasing practices points to the need for further investigation. Additional research is also necessary to determine whether menu labels can fruitfully be coupled with greater education regarding caloric content. Although as a general rule public education campaigns by themselves have not been found to affect obesity ratesFamong children or adultsFone recent experimental study suggests that a combination of calorie labeling and 'anchoring' reminders of the recommended daily calorie intake can make a meaningful difference in consumption practices, at least among adults. 23 However,
another study carried out in a location more closely resembling a fast-food restaurant found no influence of labeling even when this prompt was present; in fact, male consumers ordered food with a greater amount of calories. 24 NYC initiated an educational campaign (after our data collection) to inform residents that '2000 calories a day is all most adults should eat.' To this end, the new national labeling law specifically requires 'a succinct statement concerning suggested daily caloric intake, as specified by Child and adolescent fast-food choice B Elbel et al the Secretary by regulation and posted prominently on the menu and designed to enable the public to understand, in the context of a total daily diet, the significance of the caloric information that is provided on the menu.' 25 However, given that few consumers overestimated recommended caloric consumption, it is unclear whether this information will provide a motivation to decrease caloric purchasing or provide a justification to purchase additional calories. Calorie labeling could have the effect of dissuading some adolescents, or parents/caregivers with children, from visiting fast-food restaurants. We are not able to observe any such result, as we sampled only customers who entered a location that features labeling. If such avoidance behavior does exist, attention must be paid to consumers' substitution behavior: where they are going insteadFwhether to restaurants with less healthy or healthier foodFand what they are consuming at these locations.
Strengths and limitations
This study contributes in important ways to the limited existing research on point-of-purchase calorie labeling and its influence on children's and adolescents' food choices. In addition to sampling the same restaurants before and after the introduction of labeling, which limits the effects of differences across restaurants, our study examined labeling as it was implemented in the 'real world,' as opposed to a hypothetical or laboratory setting. Collection of food receipts from respondents allowed us to verifyFand estimate the calorie content ofFthe food that consumers purchased. The narrow study period allowed us to better attribute any change in calories purchased to the introduction of labeling, eliminating other factors that could affect people's food choices. 26 Finally, we controlled for secular trends in food choice by including a comparison city in our study design. The short study period mentioned above is also a limitation. The effects of labeling may well require a longer time to develop among a population; our results may have differed if we collected post-labeling data after a longer interval, particularly given that eating behaviors are incredibly resistant to change. 27 However, we note that adult consumers in our sample reported visiting fast-food restaurants on average five times per week, suggesting repeated exposure to calorie labels before our follow-up data collection. 7 (Of course, this also means that the same consumer could be present in pre-and post-labeling data, although anecdotally this was rare.) It is not clear whether continued exposure beyond a month would make consumers more or less likely to respond to labels. In addition, the one study of which we are aware that does have a longer time period of data, on the basis of daily receipts from Starbucks, found the influence of labeling to be immediate and persistent, albeit very small (a 6% reduction in calories purchased per transaction). 28 Second, the timing of our post-labeling data collection may involve some instability in the format of labels. Although all the locations we studied posted calorie labels, New York authorities had begun fining restaurants that were not in full compliance with regulations requiring specific font and placement. 29 It is possible that labeling that is in full compliance with the regulation would alter our findings. Third and finally, as noted above, our sample is not able to register small effects of labeling. Larger studies are needed to examine fully the influence of labeling on children and adolescents. We note, however, that small effects from labeling alone are not likely to influence obesity in a meaningful way, unless combined with other policy approaches to further contribute to a reduction in calories. Abbreviation: NYC, New York City. Child and adolescent fast-food choice B Elbel et al
Conclusion
This study examined the effects of menu labeling in a natural environment among children and adolescents in lowincome communities, and assessed the practical effects of this now-national mandate. Our evaluation of NYC's labeling law suggests that, although most parents and adolescents report seeing calorie information posted in restaurants, this public policy intervention had no significant effect on purchasing behavior within our study period for a lowincome, racially and ethnically diverse population of parents and adolescents. Future studies should apply similar realworld tests across a larger cross-section of the population when menu labeling is implemented nationwide in the United States.
